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(57) ABSTRACT 

A liquid ejecting apparatus has a head, a transport mecha 
nism, a memory, and a controller. The head ejects a liquid. 
The transport mechanism transports a medium in a transport 
direction with respect to the head in accordance with a target 
transport amount that is targeted. The memory stores a plu 
rality of correction values, each of the correction values being 
associated with a relative position between the head and the 
medium, a range of the relative position to which that correc 
tion value is to be applied being associated with that correc 
tion value. In the case where a transport using the target 
transport amount is performed beyond the range of the rela 
tive position associated with the correction value that is asso 
ciated with the relative position before the transport, the con 
troller corrects the target transport amount based on the 
correction value associated with the relative position before 
the transport and the correction value associated with the 
relative position after the transport. 
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LIQUID EJECTINGAPPARATUS AND 
TRANSPORT METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. The present application claims priority from Japa 
nese Patent Application No. 2007-252317 filed on Sep. 27, 
2007, which is herein incorporated by reference 

BACKGROUND 

0002 1. Technical Field 
0003. The present invention relates to liquid ejecting appa 
ratuses and transport methods. 
0004 2. Related Art 
0005 Inkjet printers are known as liquid ejecting appara 
tuses in which a medium (Such as paper or cloth for example) 
is transported in a transport direction and a liquid is ejected 
onto the medium by a head. When a transport error occurs 
while transporting the medium in a liquid ejecting apparatus 
Such as this, the head becomes unable to eject the liquid at a 
correct position on the medium. In particular, with inkjet 
printers, when ink droplets do not land in the correct positions 
on the medium, there is a risk that white streaks or black 
streaks will occur in the printed image and the picture quality 
will deteriorate. 
0006. Accordingly, methods have been proposed for cor 
recting transport amounts of the medium. For example, JP-A- 
5-96796 proposes that a test pattern is printed, then the test 
pattern is read and correction values are calculated based on 
the reading result, so that in ejecting liquid the transport 
amounts are corrected based on the correction values. 
0007. In JP-A-5-96796, it is presumed that recording is to 
be carried out using fixed transport amounts. And in JP-A-5- 
96796, the correction values are each associated with a spe 
cific transport operation; when a certain transport operation is 
to be carried out, the correction values associated with that 
transport operation are applied as they are. 
0008. However, in the method of JP-A-5-96796, the trans 
port amounts cannot be varied and there are many restrictions. 

SUMMARY 

0009. An advantage of the invention is to enable the trans 
port amounts to be corrected in a manner having few restric 
tions. 
0010 Aprimary aspect of the invention for achieving the 
above-described advantage is a liquid ejecting apparatus, 
including: a head that ejects a liquid; a transport mechanism 
that transports a medium in a transport direction with respect 
to the head in accordance with a target transport amount that 
is targeted; a memory that stores a plurality of correction 
values, each of the correction values being associated with a 
relative position between the head and the medium, a range of 
the relative position to which that correction value is to be 
applied being associated with that correction value; and a 
controller that, in the case where a transport using the target 
transport amount is performed beyond the range of the rela 
tive position associated with the correction value that is asso 
ciated with the relative position before the transport, corrects 
the target transport amount based on the correction value 
associated with the relative position before the transport and 
the correction value associated with the relative position after 
the transport. 
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0011. Other features of the invention will be made clearby 
reading the description of the present specification with ref 
erence to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 For a more complete understanding of the invention 
and the advantages thereof, reference is now made to the 
following description taken in conjunction with the accom 
panying drawings wherein: 
0013 FIG. 1 is a block diagram of an overall configuration 
of a printer 1, 
0014 FIG. 2A is a schematic view of the overall configu 
ration of the printer 1 and FIG. 2B is a cross-sectional view of 
the overall configuration of the printer 1, 
0015 FIG. 3 is an explanatory diagram showing an 
arrangement of nozzles, 
0016 FIG. 4 is an explanatory diagram of a configuration 
of a transport unit 20, 
0017 FIG. 5 is a graph for describing AC component 
transport error, 
0018 FIG. 6 is a graph (conceptual diagram) of transport 
error produced when transporting paper, 
0019 FIG. 7 is a flowchart showing up to determining the 
correction values for correcting transport amounts, 
0020 FIGS. 8A to 8C are explanatory diagrams of condi 
tions up to determining the correction values, 
0021 FIG. 9 is an explanatory diagram illustrating a state 
of printing a measurement pattern, 
0022 FIG. 10A is a vertical cross-sectional view of a 
scanner 150, and FIG. 10B is a top view of the scanner 150 
with an upper cover 151 removed, 
0023 FIG. 11 is a graph of the reading position error of the 
Scanner, 
0024 FIG. 12A is an explanatory diagram of a standard 
sheet SS and FIG.12B is an explanatory diagram of a condi 
tion in which a test sheet TS and the standard sheet SS are set 
on an document plate glass 152, 
0025 FIG. 13 is a flowchart of a correction value calcu 
lating process in S103, 
0026 FIG. 14 is an explanatory diagram of image division 
(S131), 
0027 FIG. 15A is an explanatory diagram showing how 

tilt of an image of the measurement pattern is detected, and 
FIG. 15B is a graph of tone values of extracted pixels, 
0028 FIG. 16 is an explanatory diagram showing how tilt 
during printing of the measurement pattern is detected, 
0029 FIG. 17 is an explanatory diagram of a white space 
amount X, 
0030 FIG. 18A is an explanatory diagram of an image 
range used in calculating line positions, and FIG. 18B is an 
explanatory diagram of calculating line positions, 
0031 FIG. 19 is an explanatory diagram of calculated line 
positions, 
0032 FIG. 20 is an explanatory diagram of calculating 
absolute positions of an i-th line in the measurement pattern, 
0033 FIG. 21 is an explanatory diagram of a range asso 
ciated with correction values C(i) and the like, 
0034 FIG. 22 is an explanatory diagram of a relationship 
between the lines of the measurement pattern and the correc 
tion values Ca, 
0035 FIG. 23 is an explanatory diagram of a range asso 
ciated with the correction values Ca(i), Cc, Cb1, and Cb2, 
0036 FIG. 24 is an explanatory diagram of a table stored 
in a memory 63, 
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0037 FIG. 25 is an explanatory diagram of correction 
values in a first case, 
0038 FIG. 26 is an explanatory diagram of correction 
values in a second case, 
0039 FIG. 27 is an explanatory diagram of correction 
values in a third case, and 
0040 FIG. 28 is an explanatory diagram of correction 
values in a fourth case. 

DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

0041 At least the following matters will be made clearby 
the explanation in the present specification and the descrip 
tion of the accompanying drawings. 
0.042 A liquid ejecting apparatus, including: a head that 
ejects a liquid; a transport mechanism that transports a 
medium in a transport direction with respect to the head in 
accordance with a target transport amount that is targeted; a 
memory that stores a plurality of correction values, each of 
the correction values being associated with a relative position 
between the head and the medium, a range of the relative 
position to which that correction value is to be applied being 
associated with that correction value; and a controller that, in 
the case where a transport using the target transport amount is 
performed beyond the range of the relative position associ 
ated with the correction value that is associated with the 
relative position before the transport, corrects the target trans 
port amount based on the correction value associated with the 
relative position before the transport and the correction value 
associated with the relative position after the transport. 
0043. With such a liquid ejection apparatus, transport 
amounts can be corrected in a manner having few restrictions. 
0044) Furthermore, the transport mechanism may have an 
upstream side transport roller and a downstream side trans 
port roller that transport the medium, these being arranged on 
an upstream side and a downstream side respectively in the 
transport direction; the plurality of correction values may 
include a first correction value, the range of the relative posi 
tion associated with the first correction value being a range in 
which the medium is transported by both the upstream side 
transport roller and the downstream side transport roller in the 
relative position that is at one end of the range, and the 
medium is transported by only the downstream side transport 
roller of these two rollers in the relative position that is at 
another end of the range; and in the case where a transport 
using the target transport amount is performed, the first cor 
rection value may be either one of the correction value asso 
ciated with the relative position before the transport and the 
correction value associated with the relative position after the 
transport. 
0045. In this case, transport error whose magnitude 
becomes larger due to a transition from a so-called NIP state 
to a so-called non NIP state can be corrected accurately in 
accordance with the transport amounts. 
0046. Furthermore, the controller may correct the target 
transport amount by weighting to the correction value in 
accordance with a ratio of a range in which the relative posi 
tion changes while transporting using the target transport 
amount to the range of the relative position to which the 
correction value is to be applied. 
0047. In this case, transport error that fluctuates in 
response to the relative position of the medium and the head 
can be corrected accurately in accordance with the transport 
amount. 
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0048. Furthermore, a transport method, in which a target 
transport amount that is targeted is corrected based on cor 
rection values to transport a medium can also be achieved, the 
method including: storing in a memory in advance a plurality 
of correction values, each of the correction values being asso 
ciated with a relative position between a head that ejects a 
liquid and the medium, in which a range of the relative posi 
tion to which that correction value is to be applied is associ 
ated with that correction value; in the case where a transport 
using the target transport amount is performed beyond the 
range of the relative position associated with the correction 
value that is associated with the relative position before the 
transport, correcting the target transport amount based on the 
correction value associated with the relative position before 
the transport and the correction value associated with the 
relative position after the transport; and transporting the 
medium based on the corrected target transport amount. 
0049. With such a transport method, transport amounts 
can be corrected in a manner having few restrictions. 

Configuration of Printer 
Regarding Configuration of Inkjet Printer 

0050 FIG. 1 is a block diagram of an overall configuration 
of a printer 1. FIG. 2A is a schematic view of the overall 
configuration of the printer 1. FIG. 2B is a cross-sectional 
view of the overall configuration of the printer 1. Hereinafter, 
the basic configuration of the printer is described. 
0051. The printer 1 includes a transportunit 20, a carriage 
unit 30, a head unit 40, a detector group 50, and a controller 
60. The printer 1, upon having received print data from a 
computer 110, which is an external device, controls various 
units (the transportunit 20, the carriage unit 30, and the head 
unit 40) using the controller 60. The controller 60 controls the 
units based on the print data received from the computer 110. 
to print an image on paper. The detector group 50 monitors 
conditions within the printer 1, and outputs detection results 
to the controller 60. The controller 60 controls the units based 
on the detection results output from the detector group 50. 
0.052 The transport unit 20 is for transporting a medium 
(such as paper S) in a predetermined direction (hereinafter 
referred to as a transport direction). The transport unit 20 
includes a paper Supply roller 21, a transport motor 22 (also 
referred to as a PF motor), a transport roller 23, which is one 
example of an upstream side transport roller, a platen 24, and 
discharge rollers 25, which is one example of a downstream 
side transport roller. The paper supply roller 21 is a roller for 
Supplying paper that has been inserted into a paper insert 
opening into the printer. The transport roller 23 is a roller for 
transporting the paper S that has been Supplied by the paper 
Supply roller 21 up to a printable region, and is driven by the 
transport motor 22. The platen 24 supports the paper S that is 
being printed. The discharge rollers 25 are rollers for dis 
charging the paper S out of the printer, and are provided on a 
downstream side, with respect to the transport direction, of 
the printable region. The discharge rollers 25 are rotated in 
synchronization with the transport roller 23. 
0053. It should be noted that when the transport roller 23 
transports the paper S, the paper S is sandwiched between the 
transport roller 23 and driven rollers 26. This makes the 
posture of the paper S stable. On the other hand, when the 
discharge rollers 25 transport the paper S, the paper S is 
sandwiched between the discharge rollers 25 and driven roll 
ers 27. The discharge rollers 25 are provided on a downstream 
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side from the printable region in the transport direction and 
therefore the driven rollers 27 are configured so that its con 
tact surface with the paper S is small (see FIG. 4). For this 
reason, when a lower end of the paper Spasses the transport 
roller 23 and the paper S becomes transported by the dis 
charge rollers 25 only, the posture of the paper S tends to 
become unstable, which also tends to make the transport 
characteristics fluctuate. 

0054 The carriage unit 30 is for making the head move 
(also referred to as “scan) in a predetermined direction (here 
inafter, referred to as a movement direction). The carriage 
unit 30 includes a carriage 31 and a carriage motor 32 (also 
referred to as a CR motor) The carriage 31 can move in a 
reciprocating manner along the movement direction, and is 
driven by the carriage motor 32. Furthermore, the carriage 31 
detachably retains an ink cartridge that contains ink. 
0055. The head unit 40 is for ejecting ink onto paper. The 
head unit 40 is provided with a head 41 including a plurality 
of nozzles. The head 41 is provided on the carriage 31 so that 
when the carriage 31 moves in the movement direction, the 
head 41 also moves in the movement direction. Then, dot 
lines (raster lines) are formed on the paper in the movement 
direction as a result of the head 41 intermittently ejecting ink 
while moving in the movement direction. 
0056. The detector group 50 includes a linear encoder 51, 
a rotary encoder 52, a paper detection sensor 53, and an 
optical sensor 54, for example. The linear encoder 51 detects 
a position of the carriage 31 in the movement direction. The 
rotary encoder 52 detects an amount of rotation of the trans 
port roller 23. The paper detection sensor 53 detects a position 
of a leading end of the paper that is being Supplied. The 
optical sensor 54 detects whether or not the paper is present, 
using a light-emitting section and a light-receiving section 
provided in the carriage 31. The optical sensor 54 can also 
detect the width of the paper by detecting positions of the end 
portions of the paper while being moved by the carriage 31. 
Furthermore, depending on the circumstances, the optical 
sensor 54 can also detect the leading end of the paper (an end 
portion on the downstream side with respect to the transport 
direction; also called an upper end) and a trailing end of the 
paper (an end portion on the upstream side with respect to the 
transport direction; also called the lower end). 
0057 The controller 60 is a control unit (controller) for 
controlling the printer. The controller 60 includes an interface 
section 61, a CPU 62, a memory 63, and a unit control circuit 
64. The interface section 61 exchanges data between the 
computer 110, which is an external device, and the printer 1. 
The CPU 62 is a computer processing device for carrying out 
overall control of the printer. The memory 63 is for reserving 
a working region and a region for storing programs for the 
CPU 62, for instance, and has a memory device such as a 
RAM or an EEPROM. The CPU 62 controls each unit via the 
unit control circuit 64 according to programs stored in the 
memory 63. 

Regarding Nozzles 

0058 FIG. 3 is an explanatory diagram showing an 
arrangement of the nozzles at a lower face of the head 41. A 
black ink nozzle group K, a cyan ink nozzle group C, a 
magenta ink nozzle group M. and a yellow ink nozzle group 
Y are formed at the lower surface of the head 41. Each nozzle 
group is provided with 90 nozzles that are ejection openings 
for ejecting inks of various colors. 

May 14, 2009 

0059. The plurality of nozzles of the nozzle groups are 
arranged in rows at a constant spacing (noZZle pitch: kD) in 
the transport direction. Here D is the minimum dot pitch in the 
transport direction (that is, the spacing at the highest resolu 
tion of dots formed on the paper S). Also, k is an integer of 1 
or more. For example, if the nozzle pitch is 90 dpi (/60 inch) 
and the dot pitch in the transport direction is 720 dpi (/720 
inch), then k=8. 
0060. The nozzles of each of the nozzle groups are 
assigned a number (#1 through #90) that becomes smaller for 
nozzles further downstream. That is, the nozzle #1 is posi 
tioned further downstream in the transport direction than the 
nozzle #90. Also, the optical sensor 54 described above is 
provided substantially to the same position as the nozzle #90, 
which is on the side furthest upstream, as regards the position 
in the paper transport direction. 
0061 Each nozzle is provided with an ink chamber (not 
shown) and a piezo element. Driving the piezo element causes 
the ink chamber to expand and contract, thereby ejecting an 
ink droplet from the nozzle. 

Transport Error 

Regarding Paper Transport 

0062 FIG. 4 is an explanatory diagram of a configuration 
of the transport unit 20. 
0063. The transport unit 20 drives the transport motor 22 
by a predetermined drive amount in accordance with a trans 
port command from the controller 60. The transport motor 22 
generates a drive force in the rotation direction that corre 
sponds to the drive amount that has been commanded. The 
transport motor 22 then rotates the transport roller 23 using 
this drive force. That is, when the transport motor 22 gener 
ates a predetermined drive amount, the transport roller 23 is 
rotated by a predetermined rotation amount. When the trans 
port roller 23 is rotated by the predetermined rotation amount, 
the paper is transported by a predetermined transport amount. 
0064. The amount that the paper is transported is deter 
mined according to the rotation amount of the transport roller 
23. In the present embodiment, when the transport roller 23 
performs a full rotation, the paper is transported by one inch 
(that is, the circumference of the transport roller 23 is one 
inch). Thus, when the transport roller 23 performs a /4 rota 
tion, the paper is transported by /4 inch. 
0065 Consequently, if the rotation amount of the transport 
roller 23 can be detected, it is also possible to detect the 
transport amount of the paper. Accordingly, the rotary 
encoder 52 is provided in order to detect the rotation amount 
of the transport roller 23. 
0066. The rotary encoder 52 has a scale 521 and a detec 
tion section 522. The scale 521 has numerous slits provided at 
a predetermined spacing. The scale 521 is provided on the 
transport roller 23. That is, the scale 521 rotates together with 
the transport roller 23 when the transport roller 23 is rotated. 
Then, when the transport roller 23 rotates, each slit in the 
scale 521 Successively passes through the detection section 
522. The detection section 522 is provided in opposition to the 
scale 521, and is fastened on the main printer unit side. The 
rotary encoder 52 outputs a pulse signal each time a slit 
provided in the scale 521 passes through the detection section 
522. Since the slits provided in the scale 521 successively 
pass through the detection section 522 according to the rota 
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tion amount of the transport roller 23, the rotation amount of 
the transport roller 23 is detected based on the output of the 
rotary encoder 52. 
0067. Then, when the paper is to be transported by a trans 
port amount of one inch for example, the controller 60 drives 
the transport motor 22 until the rotary encoder 52 detects that 
the transport roller 23 has performed a full rotation. In this 
manner, the controller 60 drives the transport motor 22 until a 
rotation amount corresponding to a targeted transport amount 
(target transport amount) is detected by the rotary encoder 52. 
so that the paper is transported by the target transport amount. 

Regarding Transport Error 
0068. In this regard, the rotary encoder 52 directly detects 
the rotation amount of the transport roller 23, and strictly 
speaking does not detect the transport amount of the paper S. 
For this reason, when the rotation amount of the transport 
roller 23 does not match the transport amount of the paper S, 
the rotary encoder 52 cannot accurately detect the transport 
amount of the paper S, resulting in transport error (detection 
error). There are two types of transport error, namely, DC 
component transport error and AC component transporterror. 
0069 DC component transport error refers to a certain 
amount of transport error produced when the transport roller 
has performed a full rotation. DC component transport error 
can be considered to be caused by the circumference of the 
transport roller 23 being different in each individual printer 
due to deviation in production and the like. In other words, 
DC component transport error is a transport error that occurs 
because the design circumference of the transport roller 23 
and the actual circumference of the transport roller 23 are 
different. DC component transport error is constant regard 
less of the commencement position when the transport roller 
23 performs a full rotation. However, due to the effect of 
paper friction and the like, the actual DC component transport 
error is a value that varies depending on a total transport 
amount of the paper (this is discussed later). In other words, 
the actual DC component transport error is a value that varies 
depending on the relative positional relationship of the paper 
S and the transport roller 23 (or the paper S and the head 41). 
0070 AC component transport error refers to transport 
error corresponding to a location on a circumferential Surface 
of the transport roller that is used during transport. AC com 
ponent transport error varies in amount depending on the 
location on the circumferential surface of the transport roller 
that is used during transport. That is, AC component transport 
error is an amount that varies depending on the rotation posi 
tion of the transport roller when transport commences and 
transport amount. 
0071 FIG. 5 is a graph for describing AC component 
transport error. The horizontal axis indicates the rotation 
amount of the transport roller 23 from a reference rotation 
position. The vertical axis indicates the transport error. When 
the graph is differentiated, the transport error produced when 
the transport roller performs transport at the corresponding 
rotation position is deduced. Here, the accumulative transport 
error at the reference position is set to Zero and the DC 
component transport error is also set to Zero. 
0072. When the transport roller 23 performs a /4 rotation 
from the reference position, a transport error of 8 90 is pro 
duced, and the paper is transported by /4 inch--ö 90. How 
ever, when the transport roller 23 performs a further 4 rota 
tion, a transport error of -8 90 is produced, and the paper is 
transported by 4 inch-ö 90. 
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0073. The following three causes for example are conceiv 
able as causes of AC component transport error. 
0074 First, influence due to the shape of the transport 
roller is conceivable. For example, when the transport roller is 
elliptical or egg shaped, the distance to the rotational center 
varies depending on the location on the circumferential Sur 
face of the transport roller. And when the medium is trans 
ported at an area where the distance to the rotational center is 
long, the transport amount increases with respect to the rota 
tion amount of the transport roller. On the other hand, when 
the medium is transported at an area where the distance to the 
rotational center is short, the transport amount decreases with 
respect to the rotation amount of the transport roller. 
0075 Secondly, an eccentricity of the rotational axis of the 
transport roller is conceivable. In this case also, the length to 
the rotational center varies depending on the location on the 
circumferential surface of the transport roller. For this reason, 
even if the rotation amount of the transport roller is the same, 
the transport amount varies depending on the location on the 
circumferential surface of the transport roller. 
0076. Thirdly, inconsistency between the rotational axis 
of the transport roller and the center of the scale 521 of the 
rotary encoder 52 is conceivable. In this case, the scale 521 
rotates eccentrically. As a result, the rotation amount of the 
transport roller 23 varies with respect to the detected pulse 
signals depending on the location of the scale 521 detected by 
the detection section 522. For example, when the detected 
location of the scale 521 is apart from the rotational axis of the 
transport roller 23, the rotation amount of the transport roller 
23 becomes smaller with respect to the detected pulse signals, 
and therefore the transport amount becomes smaller. On the 
other hand, when the detected location of the scale 521 is 
close to the rotational axis of the transport roller 23, the 
rotation amount of the transport roller 23 becomes larger with 
respect to the detected pulse signals, and therefore the trans 
port amount becomes larger. 
0077. As a result of these causes, the AC component trans 
port error substantially forms a sine curve as shown in FIG. 5. 

Transport Error Corrected by the Present Embodiment 
0078 FIG. 6 is a graph (conceptual diagram) of the trans 
port error produced when transporting paper of a size 101.6 
mmx152.4 mm (4x6inches). The horizontal axis in the graph 
indicates a total transport amount of the paper. The Vertical 
axis in the graph indicates the transporterror. The dashed line 
in FIG. 6 is a graph of DC component transport error. The AC 
component transport error is obtainable by Subtracting the 
dashed line values (DC component transport error) in FIG. 6 
from the solid line values (total transport error) in FIG. 6. 
Regardless of the total transport amount of the paper, the AC 
component transport error forms substantially a sine curve. 
On the other hand, due to the effect of paper friction and the 
like, the DC component transport error indicated by the 
dashed line is a value that varies depending on the total 
transport amount of the paper. 
0079. As has been described, the AC component transport 
error varies depending on the location on the circumferential 
surface of the transport roller 23. For this reason, even when 
transporting the same paper, the AC component transport 
error will vary if the rotation positions on the transport roller 
23 at the commencement of transport are different, and there 
fore the total transport error (transport error indicated by the 
solid line on the graph) will vary. In contrast to this, unlike the 
AC component transport error, the DC component transport 
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error has no relation to the location on the circumferential 
surface of the transport roller, and therefore even if the rota 
tion position of the transport roller 23 varies at the com 
mencement of transport, the transport error (DC component 
transport error) produced when the transport roller 23 has 
performed a full rotation is the same. 
0080 Furthermore, when attempting to correct the AC 
component transport error, it is necessary for the controller 60 
to detect the rotation position of the transport roller 23. How 
ever, to detect the rotation position of the transport roller 23 it 
is necessary to further prepare an origin sensor for the rotary 
encoder 52, which results in increased costs. 
0081 Consequently, in the transport amount corrections 
according to the present embodiment shown below, the DC 
component transport error is corrected. 
0082 On the other hand, the DC component transport 
error is a value that varies (see the dashed line in FIG. 6) 
depending on the total transport amount of the paper (in other 
words, the relative positional relationship of the paper S and 
the transport roller 23). For this reason, if a greater number of 
correction values can be prepared corresponding to transport 
direction positions, fine corrections of the transport error can 
be achieved. Consequently, in the present embodiment, cor 
rection values for correcting the DC component transport 
error are prepared for each /4 inch range rather than for each 
one inch range that corresponds to a full rotation of the trans 
port roller 23. 

Outline Description 
0083 FIG. 7 is a flowchart showing up to determining the 
correction values for correcting transport amounts. FIGS. 8A 
to 8C are explanatory diagrams of conditions up to determin 
ing correction values. These processes are carried out in an 
inspection process at a printer manufacturing factory. Prior to 
this process, an inspector connects the printer 1 that is fully 
assembled to the computer 110 at the factory. The computer 
110 at the factory is connected to a scanner 150 and is prein 
stalled with a printer driver, a scanner driver, and a program 
for obtaining correction values. 
0084 First, the printer driver sends print data to the printer 
1 and the printer 1 prints a measurement pattern on a test sheet 
TS (S101, FIG. 8A). Next, the inspector sets the test sheet TS 
in the scanner 150 and the scanner driver causes the measure 
ment pattern to be read by the scanner 150 so that image data 
is obtained (S102, FIG. 8B). It should be noted that a standard 
sheet is set in the scanner 150 along with the test sheet TS, and 
a standard pattern drawn on the standard sheet is also read 
together. 
0085. Then, the program for obtaining correction values 
analyzes the image data that has been read and calculates 
correction values (S103). Then the program for obtaining 
correction values sends the correction data to the printer 1 and 
the correction values are stored in the memory 63 of the 
printer 1 (FIG.8C). The correction values stored in the printer 
reflect the transport characteristics of each individual printer. 
I0086. It should be noted that the printer, which has stored 
correction values, is packaged and delivered to a user. When 
the user is to print an image with the printer, the printer 
transports the paper based on the correction values and prints 
the image onto paper. 

Measurement Pattern Printing (S101) 
0087 First, the printing of the measurement pattern is 
described. As with ordinary printing, the printer 1 prints the 
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measurement pattern on paper by alternately repeating a dot 
forming process in which dots are formed by ejecting ink 
from moving nozzles, and a transport operation in which the 
paper is transported in the transport direction. It should be 
noted that in the description hereinafter, the dot forming 
process is referred to as a “pass' and an n-th dot forming 
process is referred to as “pass n”. 
I0088 FIG. 9 is an explanatory diagram illustrating a state 
of printing a measurement pattern. The size of the test sheet 
TS on which the measurement pattern is to be printed is 101.6 
mmx152.4 mm (4x6inches). 
I0089. The measurement pattern printed on the test sheet 
TS is shown on the right side of FIG.9. The rectangles on the 
left side of FIG. 9 indicate the position (the relative position 
with respect to the test sheet TS) of the head 41 at each pass. 
To facilitate description, the head 41 is illustrated as if moving 
with respect to the test sheet TS, but FIG.9 shows the relative 
positional relationship of the head and the test sheet TS and in 
fact the test sheet TS is being transported intermittently in the 
transport direction. 
(0090. When the test sheet TS continues to be transported, 
the lower end of the test sheet TS passes over the transport 
roller 23. The position on the test sheet TS in opposition to the 
most upstream nozzle #90 when the lower end of the test sheet 
TS passes over the transport roller 23 is shown by a dotted line 
in FIG.9 as a “NIP line'. That is, in passes where the head 41 
is higher than the NIP line in FIG. 9, printing is carried out in 
a state in which the test sheet TS is sandwiched between the 
transport roller 23 and the driven rollers 26 (also referred to as 
a “NIP state'). Furthermore, in passes where the head 41 is 
lower than the NIP line in FIG. 9, printing is carried out in a 
state in which the test sheet TS is not between the transport 
roller 23 and the driven rollers 26 (which is a state in which 
the test sheet TS is transported by only the discharge rollers 25 
and the driven rollers 27 and is also referred to as a “non NIP 
state'). 
0091. The measurement pattern is constituted by an iden 
tifying code and a plurality of lines. 
0092. The identifying code is a symbol for individual iden 
tification for identifying each of the individual printers 1 
respectively. The identifying code is also read together when 
the measurement pattern is read at S102, and is identified in 
the computer 110 using OCR character recognition. 
0093. Each of the lines is formed in the movement direc 
tion. More lines are formed on the upper end side of the NIP 
line. The plurality of lines on the upper end side from the NIP 
line are numbered “Li' in order from the upper end side for 
each i-th line, and the line closest to the NIP line (the line 
positioned furthest on the lower end side among the plurality 
oflines on the upper end side from the NIP line) is referred to 
as La1. Furthermore, two lines are formed on the lower end 
side from the NIP line. Of the two lines on the lower end side 
from the NIP line, the upper side line is numbered Lb1 and the 
lower side line (the lowest line) is numbered Lb2. Specific 
lines are formed longer than other lines. For example, line L1, 
line L13, and line Lb2 are formed longer compared to the 
other lines. These lines are formed as follows. 
0094. First, after the test sheet TS is transported to a pre 
determined print commencement position, ink droplets are 
ejected only from nozzle #90 in pass 1, thereby forming the 
line L1. After pass 1, the controller 60 causes the transport 
roller 23 to perform a 4 rotation so that the test sheet TS is 
transported by approximately 4 inch. After transport, ink 
droplets are ejected only from nozzle #90 in pass 2, thereby 
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forming the line L2. Thereafter, the same operation is 
repeated and the lines L1 to L20 are formed at intervals of 
approximately 4 inch. In this manner, the line L1 to line L20, 
which are on the upper end side from the NIP line, are formed 
using the most upstream nozzle #90 of the nozzles #1 to 
nozzle #90. In this way, the most lines possible can beformed 
on the test sheet TS in the NIP state. It should be noted that 
although line L1 to line L20 are formed using only nozzle 
#90, nozzles other than the nozzle #90 are used when printing 
the identifying code in the pass in which the identifying code 
is printed. 
0095. Furthermore, immediately before the lower end of 
the test sheet TS has passes the transport roller 23, ink drop 
lets are ejected from only nozzle #90 in pass n-1, thereby 
forming the line La1. After pass n-1, the controller 60 causes 
the transport roller 23 to perform a /6 rotation (as is described 
later, since a transition from the NIP state to the non NIP state 
is carried out during this rotation, of the transport roller 23 and 
the discharge rollers 25, only the discharge rollers 25 trans 
port paper at this time) so that the test sheet TS is transported 
by approximately /6 inch. Then, after the lower end of the test 
sheet TS has passed the transport roller 23, ink droplets are 
ejected from only nozzle #90 in pass n, thereby forming the 
line Lb1. That is, in pass n-1, printing is carried out in the NIP 
state to form the line La1 and, in pass n, printing is carried out 
in the non NIP state to form the line Lb1. And to ensure this 
occurs, the dot forming process timings are set for pass n-1 
and pass n. 
0096. Further still, after ink droplets are ejected from only 
the nozzle #90 in pass n and the line Lb1 is formed, the 
controller 60 causes the discharge rollers 25 to rotate so that 
the test sheet TS is transported by approximately one inch. 
After this transport, ink droplets are ejected from only the 
nozzle #3 in pass n+1, thereby forming the line Lb2. Suppos 
ing nozzle #1 was used, the interval between the line Lb1 and 
the line Lb2 would be extremely narrow (approximately /60 
inch), which would make measuring difficult when the inter 
val between the line Lb1 and the line Lb2 is measured later. 
For this reason, in the present embodiment, the interval 
between the line Lb1 and the line Lb2 is widened by forming 
the line Lb2 using nozzle #3, which is on the upstream side 
from the nozzle #1 in the transport direction, thereby facili 
tating measurement. 
0097. Incidentally, when transport of the test sheet TS is 
carried out ideally, the interval between the lines from line L1 
to line L20 should be precisely 4 inch. However, when there 
is transport error, the line interval is not 4 inch. If the test 
sheet TS is transported more than an ideal transport amount, 
then the line interval widens. Conversely, if the test sheet TS 
is transported less than an ideal transport amount, then the 
line interval narrows. That is, the interval between certain two 
lines reflects the transport error in the transport process car 
ried out between a pass in which one of the lines is formed and 
a pass in which the other of the lines is formed. For this 
reason, by measuring the interval between two lines, it is 
possible to measure the transport error in the transport pro 
cess carried out between a pass in which one of the lines is 
formed and a pass in which the other of the lines is formed. 
0098. Similarly, the interval between the line Lal and the 
line Lb1 should be precisely /6 inch when transport of the test 
sheet TS is carried out ideally. However, when there is trans 
port error, the line interval is not /6 inch. For this reason, it is 
conceivable that the interval between the line La1 and the line 
Lb1 reflects transporterror in the transport process at a time of 
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a transition from the NIP state to the non NIP state. Conse 
quently, if the interval between the line La1 and the line Lb1 
is measured, it is possible to measure the transporterror in the 
transport process at the time of the transition from the NIP 
state to the non NIP state. 
0099 Furthermore, the interval between the line Lb1 and 
the line Lb2 should be precisely 3/60 inch when transport of the 
test sheet TS is carried out ideally (or more accurately, also 
when the ejection of ink from the nozzle #90 and nozzle i3 is 
identical). However, when there is transport error, the line 
interval is not %0 inch. For this reason, it is conceivable that 
the interval between the line Lb1 and the line Lb2 reflects 
transport error in the transport process in the non NIP state. 
For this reason, if the interval between the line Lb1 and the 
line Lb2 is measured, it is possible to measure the transport 
error in the transport process in the non NIP state. 

Pattern Reading (S102) 
Scanner Configuration 
0100 First, description is given regarding the configura 
tion of the scanner 150 used in reading the measurement 
pattern. 
0101 FIG. 10A is a vertical cross-sectional view of the 
scanner 150. FIG. 10B is a top view of the scanner 150 with 
an upper cover 151 removed. 
0102 The scanner 150 is provided with the upper cover 
151, a document plate glass 152 on which a document 5 is 
placed, and a reading carriage 153 that moves in a Sub-Scan 
ning direction while opposing the document 5 via the docu 
ment plate glass 152, a guiding member 154 that guides the 
reading carriage 153 in the Sub-Scanning direction, a moving 
mechanism 155 for moving the reading carriage 153, and a 
scanner controller (not shown) that controls each section of 
the scanner 150. The reading carriage 153 is provided with an 
exposure lamp 157 for irradiating the document 5 with light, 
a line sensor 158 that detects an image of a line in the main 
scanning direction (a direction perpendicular to the paper 
surface in FIG. 10A) and an optical system 159 for guiding 
light reflected by the document 5 to the line sensor 158. The 
dashed line inside the reading carriage 153 of FIG. 10A 
indicates the light trajectory. 
0103) When reading an image of the document 5, an 
operator opens the upper cover 151 and places the document 
5 on the document plate glass 152, and closes the upper cover 
151. Then, the scanner controller causes the reading carriage 
153 to move in the sub-scanning direction while causing the 
exposure lamp 157 to emit light, and reads an image of the 
surface of the document 5 with the line sensor 158. The 
scanner controller transmits the image data that is read to a 
scanner driver of the computer 110, and the computer 110 
obtains the image data of the document 5. 

Reading Position Accuracy 

0104. As is described later, in the present embodiment, the 
scanner 150 scans the measurement pattern of the test sheet 
TS and the standard pattern of the standard sheet at a resolu 
tion of 720 dpi (main scanning direction)x720 dpi (sub-scan 
ning direction) Thus, in the following description, a resolu 
tion of 720x720 dpi is assumed in Scanning images. 
0105 FIG. 11 is a graph of the reading position error of the 
scanner. The horizontal axis in the graph indicates reading 
positions (theoretical values) (that is, the horizontal axis in 
the graph indicates positions (theoretical values) of the read 
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ing carriage 153). The vertical axis in the graph indicates 
reading position error (difference between the theoretical val 
ues of reading positions and actual reading positions). For 
example, when the reading carriage 153 is caused to move 1 
inch (25.4 mm), an error of approximately 60 um is pro 
duced. 
0106 Suppose that if the actual reading position matches 
the theoretical value of the reading position, a pixel that is 720 
pixels apart in the Sub-Scanning direction from a pixel indi 
cating a reference position (a position where the reading 
position is Zero) should indicate an image in a position pre 
cisely one inch from the reference position. However, when a 
reading position error occurs as shown in the graph, the pixel 
that is 720 pixels apart in the sub-scanning direction from the 
pixel indicating a reference position indicates an image in a 
position that is a further 60 Lum apart from the position that is 
one inch apart from the reference position. 
0107 Furthermore, suppose that there is Zero tilt in the 
graph, the image should be read having a uniform interval 
each /720 inch. However, when the graph is tilted to the 
positive side, the image is read at an interval longer than /720 
inch. And when the graph is tilted to the negative side, the 
image is read at an interval shorter than /720 inch. 
0108. As a result, even supposing the lines of the measure 
ment pattern are formed having uniform intervals, the line 
images in the image data will not have uniform intervals in a 
state in which there is reading position error. In this manner, 
in a state in which there is reading position error, line posi 
tions cannot be accurately measured by simply reading the 
measurement pattern. 
0109 Consequently, in the present embodiment, when the 

test sheet TS is set and the measurement pattern is read by the 
scanner, a standard sheet is set and a standard pattern is also 
read. 

Reading of Measurement Pattern and Standard Pattern 
0110 FIG. 12A is an explanatory diagram of a standard 
sheet SS. FIG. 12B is an explanatory diagram of a condition 
in which the test sheet TS and the standard sheet SS are set on 
the document plate glass 152. 
0111. A size of the standard sheet SS is 10 mmx300mm, 
and the standard sheet SS has a long narrow shape. A multi 
tude of lines are formed as a standard pattern at intervals of 36 
dpi on the standard sheet SS. Since the standard sheet SS is 
used repetitively, it is made not of paper but rather of a PET 
film. Furthermore, the standard pattern is formed with high 
precision using laser processing. 
0112. The test sheet TS and the standard sheet SS are set in 
a predetermined position on the document plate glass 152 
using a jig not shown in the drawings. The standard sheet SS 
is set on the document plate glass 152 in Such a manner as its 
long sides are parallel to the Sub-Scanning direction of the 
scanner 150, that is, in such a manner as each line of the 
standard sheet SS is parallel to the main scanning direction of 
the scanner 150. The test sheet TS is set beside the standard 
sheet SS. The test sheet TS is set on the document plate glass 
152 in Such a manner as its long sides are parallel to the 
Sub-Scanning direction of the scanner 150, that is, in Such a 
manner as each line of the measurement pattern is parallel in 
the main scanning direction. 
0113. With the test sheet TS and the standard sheet SS set 
in this manner, the scanner 150 reads the measurement pattern 
and the standard pattern. At this time, due to the influence of 
reading position error, the image of the measurement pattern 
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in the reading result is a distorted image compared to the 
actual measurement pattern. Similarly, the image of the stan 
dard pattern is also a distorted image compared to the actual 
standard pattern. 
0114. It should be noted that the image of the measure 
ment pattern in the reading result is affected not only by the 
reading position error, but also by the transport error of the 
printer 1. On the other hand, the standard pattern is formed 
having uniform intervals without any relation to the transport 
error of the printer, and therefore the image of the standard 
pattern is affected by the reading position error in the scanner 
150, but is not affected by the transport error of the printer 1. 
0115 Consequently, the program for obtaining correction 
values cancels the influence of reading position error in the 
image of the measurement pattern based on the image of the 
standard pattern when calculating correction values based on 
the image of the measurement pattern. 

Calculation of Correction Values (S103) 

0116. Before describing the calculation of correction val 
ues, description is given regarding the image data obtained 
from the scanner 150. The image data is constituted by a 
plurality of units of pixel data. The data for each pixel indi 
cates a tone value of the corresponding pixel. Ignoring scan 
ner reading error, each pixel corresponds to a size of/720X/720 
inches. An image (digital image) is constituted by pixels such 
as these as a Smallest structural unit, and image data is data 
that represents an image such as this. 
0117 FIG. 13 is a flowchart of a correction value calcu 
lating process in S103. The computer 110 executes each 
process in accordance with the program for obtaining correc 
tion values. That is, the program for obtaining correction 
values contains code for causing each process to be executed 
in the computer 110. 

Image Division (S131) 

0118 First, the computer 110 divides into two the image 
represented by the image data obtained from the scanner 150 
(S131) 
0119 FIG. 14 is an explanatory diagram of image division 
(S131). On the left side of FIG. 14, an image represented by 
image data obtained from the Scanner is depicted. On the right 
side of FIG. 14, a divided image is shown. In the following 
description, the left-right direction (horizontal direction) in 
FIG. 14 is referred to as an X direction and the up-down 
direction (vertical direction) in FIG. 14 is referred to as a y 
direction. The lines in the image of the standard pattern are 
substantially parallel to the X direction and the lines in the 
image of the measurement pattern are also Substantially par 
allel to the X direction. 

0.120. The computer 110 divides the image into two by 
extracting an image of a predetermined range from the image 
of the reading result. By dividing the image of the reading 
result into two, one of the images indicates an image of the 
standard pattern and the other of the images indicates an 
image of the measurement pattern. A reason for dividing in 
this manner is that since there is a risk that the standard sheet 
SS and the test sheet TS are set in the scanner 150 with 
different tilts, tilt correction (S133) is performed on these 
separately. 
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Image Tilt Detection (S132) 
0121 Next, the computer 110 detects the tilt of the images 
(S132). 
0122 FIG. 15A is an explanatory diagram showing how 

tilt of an image of the measurement pattern is detected. From 
the image data, the computer 110 extracts JY number of 
pixels which are located KX2-th from the left and KY1-th and 
lower from the top. Similarly, from the image data, the com 
puter 110 extracts JY number of pixels which are located 
KX3-th from the left and KY1-th and lower from the top. It 
should be noted that the parameters KX2, KX3, KY1, and JY 
are set in Such a manner as pixels indicating the line L1 are 
contained in the extracted pixels. 
0123 FIG. 15B is a graph of tone values of extracted 
pixels. The horizontal axis indicates pixel positions (Y coor 
dinates). The vertical axis indicates the tone values of the 
pixels. The computer 110 obtains centroid positions KY2 and 
KY3 respectively based on pixel data of the JY number of 
pixels that have been extracted. 
0.124. Then, the computer 110 calculates a tilt 0 of the line 
L1 using the following expression: 

0.125. It should be noted that the computer 110 detects not 
only the tilt of the image of the measurement pattern but also 
the tilt of the image of the standard pattern. The method for 
detecting the tilt of the image of the standard pattern is Sub 
stantially the same as the method described above, and there 
fore its description is omitted. 

Image Tilt Correction (S133) 

0126. Next, the computer 110 corrects the image tilt by 
performing a rotation process on the image based on the tilt 0 
detected at S132 (S133). The image of the measurement 
pattern is rotationally corrected based on a tilt result of the 
image of the measurement pattern, and the image of the 
standard pattern is rotationally corrected based on a tilt result 
of the image of the standard pattern. 
0127. Abilinear technique is used in an algorithm for the 
rotation process of the image. This algorithm is well known, 
and therefore its description is omitted. 

Tilt Detection During Printing (S134) 

0128. Next, the computer 110 detects the tilt (skew) during 
printing of the measurement pattern (S134). When the lower 
end of the test sheet passes the transport roller while printing 
the measurement pattern, Sometimes the lower end of the test 
sheet contacts the head 41 so that the test sheet moves. When 
this occurs, the correction values calculated using this mea 
surement pattern become inappropriate. Therefore, whether 
or not the lower end of the test sheet has made contact with the 
head 41 is detected by detecting the tilt at the time of printing 
the measurement pattern, and if contact has been made, this is 
taken as an error. 
0129 FIG. 16 is an explanatory diagram showing how tilt 
during printing of the measurement pattern is detected. First, 
the computer 110 detects a left side interval YL and a right 
side interval YR between the line L1 (the uppermost line) and 
the line Lb2 (the bottom most line, which is a line formed after 
the lower end has passed over the transport roller). Then the 
computer 110 calculates the difference between the interval 
YL and the interval YR and proceeds to the next process 
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(S135) if this difference is within a predetermined range, but 
takes it as an error if this difference is outside the predeter 
mined range. 

Calculating Amount of White Space (S135) 
0.130 Next, the computer 110 calculates the amount of 
white space (S135). 
I0131 FIG. 17 is an explanatory diagram of a white space 
amount X. The Solid line quadrilateral (outer quadrilateral) in 
FIG. 17 indicates an image after the rotational correction of 
S133. The dotted line quadrilateral (inner diagonal quadrilat 
eral) in FIG. 17 indicates an image prior to the rotational 
correction. In order to make the image after rotational correc 
tion a rectangular shape, white spaces of right-angled triangle 
shapes are added to the four corners of the rotated image when 
carrying out the rotational correction process at S133. 
I0132 Supposing the tilt of the standard sheet SS and the 
tilt of the test sheet TS are different, the added white space 
amount will be different. Consequently, the positions of the 
lines in the measurement pattern with respect to the standard 
pattern will be relatively shifted before and after the rotational 
correction (S133) Accordingly, the computer 110 obtains the 
white space amount X using the following expression and 
prevents displacement of the lines of the measurement pattern 
with respect to the standard pattern by subtracting the white 
space amount X from the line positions calculated in S136. 

Line Position Calculations in Scanner Coordinate System 
(S136) 
0.133 Next, the computer 110 calculates the line positions 
of the standard pattern and the line positions of the measure 
ment pattern respectively using a scanner coordinate system 
(S136). 
I0134. The scanner coordinate system refers to a coordi 
nate system when the size of one pixel is /720x/720 inches. 
There is reading position error in the scanner 150 and strictly 
speaking the actual region corresponding to each piece of 
pixel data does not become /720x/720 inches when consider 
ation is given to the reading position error; but, in the scanner 
coordinate system, the size of a region (pixel) corresponding 
to each piece of pixel data is assumed to be /720X/720 inches. 
Furthermore, a position of the upper left pixel in each image 
is set as an origin in the Scanner coordinate system. 
0.135 FIG. 18A is an explanatory diagram of an image 
range used in calculating line positions. The image data of the 
image in the range indicated by the dashed line in FIG. 18A is 
used in calculating the line positions. FIG. 18B is an explana 
tory diagram of calculating line positions. The horizontal axis 
indicates the positions in they direction of the pixels (scanner 
coordinate system). The vertical axis indicates tone values of 
the pixels (average values oftone values of the pixels lined up 
in the X direction). 
0.136 The computer 110 obtains a position of a peak value 
of the tone values and sets a certain range centered on this 
position as a calculation range. Then, based on the pixel data 
of pixels in this calculation range, the centroid position of the 
tone values is calculated, and the calculated centroid position 
is set as the line position. 
0.137 FIG. 19 is an explanatory diagram of calculated line 
positions (note that positions shown in FIG. 19 have under 
gone a predetermined calculation to be made dimensionless). 
In regard to the standard pattern, despite being constituted by 
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lines having uniform intervals, its calculated line positions do 
not have uniform intervals when attention is given to the 
centroid positions of each line in the standard pattern. This is 
conceivably an influence of reading position error of the 
Scanner 150. 

Calculating Absolute Positions of Lines in Measurement Pat 
tern (S137) 
0138 Next, the computer 110 calculates the absolute posi 
tions of the lines in the measurement pattern (S137). 
0139 FIG. 20 is an explanatory diagram of calculating 
absolute positions of an i-th line in the measurement pattern. 
Here, the i-th line of the measurement pattern is positioned 
between the (-1)-th line of the standard pattern and the j-th 
line of the standard pattern. In the following description, the 
position (scanner coordinate system) of the i-th line in the 
measurement pattern is referred to as “S(i)' and the position 
(Scanner coordinate system) of the j-th line in the standard 
pattern is referred to as “K()”. Furthermore, the interval (y 
direction interval) between the (i-1)-th line and the j-th line of 
the standard pattern is referred to as “L” and the interval (y 
direction interval) between the (-1)-th line of the standard 
patternand the i-th line of the measurement pattern is referred 
to as “L(i)'. 
0140 First, the computer 110 calculates a ratio H of the 
interval L(i) to the interval L based on the following expres 
S1O. 

0141 Incidentally, the standard pattern on the actual stan 
dard sheet SS has uniform intervals, and therefore when the 
absolute position of the first line of the standard pattern is set 
to Zero, the position of an arbitrary line in the standard pattern 
can be calculated. For example, the absolute position of the 
second line in the standard pattern is /36 inch. Accordingly, 
when the absolute position of the j-th line in the standard 
pattern is given as “JC) and the absolute position of the i-th 
line in the measurement pattern is given as “R(i)', then R(i) 
can be calculated as shown in the following expression: 

0142. The following is a description of a specific proce 
dure for calculating the absolute position of the first line of the 
measurement pattern in FIG. 19. First, based on the value 
(373.768667) of S(1), the computer 110 detects that the first 
line of the measurement pattern is positioned between the 
second line and the third line of the standard pattern. Next, the 
computer 110 calculates that the ratio H is 0.4.0143008 
(=(373.7686667-309.613250)/(469.430413-309.613250). 
Next, the computer 110 calculates that an absolute position 
R(1) of the first line of the measurement pattern is 
0.98878678 mm (0.038928613 inches={/36 inch}x0. 
4.0143008+/36 inch). 
0143. In this manner, the computer 110 calculates the 
absolute positions of the lines in the measurement pattern. 

Calculating Correction Values (S138) 
0144. Next, the computer 110 calculates correction values 
corresponding to multiple transport operations carried out 
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when the measurement pattern is formed (S138). Each of the 
correction values is calculated based on a difference between 
a theoretical line interval and an actual line interval. 
0145 The correction value C(i) of the transport operation 
carried out between the pass i and the pass i+1 is a value in 
which “R(i+1)-R(i)' (the actual interval between the abso 
lute position of the line L(i+1) and the line Li) is subtracted 
from “6.35 mm (4 inch, that is, the theoretical interval 
between the line Li and the line L(i+1)). For example, the 
correction value C(1) of the transport operation carried out 
between the pass 1 and the pass 2 is 6.35 mm-R(2)-R(1)}. 
The computer 110 calculates the correction value C(1) to the 
correction value C(19) in this manner. 
0146 Furthermore, the correction value Cb1 of the trans 
port operation carried out between the pass n-1 and the pass 
n is a value in which the actual interval between the absolute 
position of the line Lb1 and the line La1 is subtracted from 
“4.23 mm (/6 inch, that is, the theoretical interval between 
the line La1 and the line Lb1). The computer 110 calculates 
the correction value Cb1 in this manner. 
0.147. Furthermore, the correction value Cb2 of the trans 
port operation carried out between the pass n and the pass n+1 
is a value in which the actual interval between the absolute 
position of the line Lb2 and the line Lb1 is subtracted from 
“0.847 mm (3/60 inch, that is, the theoretical interval between 
the line Lb1 and the line Lb2). The computer 110 calculates 
the correction value Cb2 in this manner. 
0.148 FIG. 21 is an explanatory diagram of a range asso 
ciated with the correction values C(i) and the like. Supposing 
that a value obtained by subtracting the correction value C(1) 
from the initial target transport amount is set as a target in the 
transport operation between the pass 1 and the pass 2 when 
printing the measurement pattern, then the actual transport 
amount should become precisely /4 inch (=6.35 mm). Simi 
larly, Supposing that a value obtained by Subtracting the cor 
rection value Cb1 from the initial target transport amount is 
set as the target in the transport operation between the pass 
n-1 and the pass n when printing the measurement pattern, 
then the actual transport amount should become precisely /6 
inch. Furthermore, Supposing that a value obtained by Sub 
tracting the correction value Cb2 from the initial target trans 
port amount is set as the target in the transport operation 
between the pass n and the pass n+1 when printing the mea 
Surement pattern, then the actual transport amount should 
become precisely 1 inch. 

Averaging Correction Values (S139) 
014.9 The rotary encoder 52 of the present embodiment is 
not provided with an origin sensor, and therefore although the 
controller 60 can detect the rotation amount of the transport 
roller 23, it does not detect the rotation position of the trans 
port roller 23. For this reason, the printer 1 cannot guarantee 
the rotation position of the transport roller 23 at the com 
mencement of transport. That is, each time printing is carried 
out, there is a risk that the rotation position of the transport 
roller 23 is different at the commencement of transport. On 
the other hand, the interval between two adjacent lines in the 
measurement pattern is affected not only by the DC compo 
nent transport error when transported by 4 inch, but is also 
affected by the AC component transport error. 
0150 Consequently, ifa correction value that is calculated 
based on the interval between two adjacent lines in the mea 
Surement pattern is applied as it is when correcting the target 
transport amount, there is a risk that the transport amount will 



US 2009/O 122108A1 

not be corrected properly due to the influence of the AC 
component transport error. For example, even when carrying 
out a transport operation of a /4 inch transport amount 
between the pass 1 and the pass 2 in the same manner as when 
printing the measurement pattern, if the rotation position of 
the transport roller 23 at the commencement of transport is 
different from that at the time of printing the measurement 
pattern, then the transport amount will not be corrected prop 
erly even though the target transport amount is corrected with 
the correction value C(1). If the rotation position of the trans 
port roller 23 at the commencement of transport is 180 
degrees different compared to the time of printing the mea 
surement pattern, then due to the influence of the AC compo 
nent transport error, not only will the transport amount not be 
corrected properly, it is possible that the transport error will 
actually be worsened. 
0151. Accordingly, in the present embodiment, in order to 
correct only the DC component transport error, a correction 
amount Cafor correcting the DC component transport erroris 
calculated by averaging four correction values C as in the 
following expression: 

0152 Here, description is given regarding a reason for 
being able to calculate the correction values Cafor correcting 
DC component transport error by the above expression. 
0153. As described above, the correction value C(i) of the 
transport operation carried out between the passi and the pass 
i+1 is a value obtained by subtracting “R(i+1)-R(i)' (the 
actual interval between the absolute position of the line L(i+ 
1) and the line Li) from “6.35 mm (4 inch, that is, the 
theoretical interval between the line Li and the line L(i+1)). 
Thus, the above expression for calculating the correction 
values Capossesses a meaning as in the following expression: 

0154 That is, the correction value Ca(i) is a value obtained 
by dividing by four a difference between an interval of two 
lines that should be separated by one inch in theory (the line 
L(i+3) and the line L(i-1)) and one inch (the transport amount 
of a full rotation of the transport roller 23). For this reason, the 
correction values Ca(i) are values for correcting 4 of the 
transport error produced when the paper S is transported by 
one inch (the transport amount of one rotation of the transport 
roller 23). Then, the transport error produced when the paper 
S is transported by one inch is DC component transport error, 
and no AC component transport error is contained within this 
transport error. 
0155 Therefore, the correction values Ca(i) calculated by 
averaging four correction values Care not affected by the AC 
component transport error and are values that reflect the DC 
component transport error. 
0156 FIG. 22 is an explanatory diagram of a relationship 
between the lines of the measurement pattern and the correc 
tion values Ca. As shown in FIG. 22, the correction values 
Ca(i) are values corresponding to an interval between the line 
L(i+3) and the line L(i-1). For example, the correction value 
Ca(2) is a value corresponding to the interval between the line 
L5 and the line L1. Furthermore, since the lines in the mea 
Surement pattern are formed at Substantially each /4 inch, the 
correction value Cacan be calculated for each /4 inch. For this 
reason, the correction values Ca(i) can be set in Sucha manner 
as each correction value Ca has an application range of 4 
inch, regardless of the value corresponding to the interval 
between two lines that theoretically should be separated by 1 
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inch. That is, in the present embodiment, the correction values 
for correcting DC component transport error can be set for 
each /4 inch range rather than for each one inch range corre 
sponding to one rotation of the transport roller 23. In this way, 
fine corrections can be performed on DC component trans 
port error (see the dashed line in FIG. 6), which fluctuates in 
response to the total transport amount. 
(O157. It should be noted that the correction value Ca(2) of 
the transport operation carried out between the pass 2 and the 
pass 3 is calculated to be a value obtained by dividing a Sum 
total of the correction values C(1) to C(4) by four (an average 
value of the correction values C(1) to C(4)). In other words, 
the correction value Ca(2) is a value corresponding to the 
interval between the line L1 formed in the pass 1 and the line 
L5 formed in the pass 5 after one inch of transport has been 
performed after the forming of the line L1. 
0158. It should be noted in regard to the correction value 
Ca(1) that since there is no C(i-1) value in the expression for 
calculating the correction values Ca, the same value as Ca(2) 
can be used. Also, similarly in regard to the correction values 
Ca(18) and Ca(19), since there is no C(i+1) or C(i+2) in the 
expression for calculating the correction values Ca, the same 
value as Ca(17) can be used. 
0159. The computer 110 calculates the correction values 
Ca(1) to Ca(19) in this manner. Through this, the correction 
values for correcting DC component transport error are 
obtained for each /4 inch range. 
0160 Incidentally, description was given above regarding 
the correction values Ca (i) of the transport operation between 
the passi and the pass i-1 (i=1 to 19) (which were derived by 
averaging), the correction value Cb1 of the transport opera 
tion between the pass n-1 and the pass n, and the correction 
value Cb2 of the transport operation between the pass n and 
the pass n+1, but, no reference was made to the correction 
values of the transport operation between the pass 20 (the pass 
i+1 when i=19) and the pass n-1. Here, description is given 
regarding these correction values. 
0.161 The same value as Ca(19) is used for the correction 
values of the transport operation between the pass 20 and the 
pass n-1 (these correction values are referred to as correction 
values Cc). However, since the theoretical interval between 
the line 19 and the line 20 (which is /4 inch as described 
earlier) and the theoretical interval between the line 20 and 
the line La1 (which is p inches) are different, correction 
values Cc are calculated in consideration of this using the 
following expression: 

Storing Correction Values (S104) 
0162 Next, the computer 110 stores the correction values 
in the memory 63 of the printer 1 (S104). 
0163 FIG. 23 is an explanatory diagram of a range asso 
ciated with the correction values Ca(i), Cc, Cb1, and Cb2. 
FIG. 24 is an explanatory diagram of a table stored in the 
memory 63. 
0164. In the present embodiment, the correction values 
stored in the memory 63 are correction values Ca(1) to Ca(19) 
and Cc in the NIP state, the correction values Cb1 in the 
transition from the NIP state to the non NIP state, and the 
correction values Cb2 in the non NIP state. Furthermore, 
border position information for indicating the range to which 
each correction value is applied is also associated with each 
correction value and stored in the memory 63. 
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0.165. In the present embodiment, the border position 
information associated with the correction values Ca(i) is 
information that indicates a position (theoretical position) 
corresponding to the lines L(i+1) in the measurement pattern; 
this border position information indicates a lower end side 
border of the range to which the correction values Ca(i) are 
applied. It should be noted that the upper end side border can 
be obtained from the border position information associated 
with the correction values Ca(i-1). Accordingly, the appli 
cable range of the correction value Ca(2) for example is a 
range between the position of the line L2 and the position of 
the line L3 with respect to the paper S (at which the nozzle #90 
is positioned). 
0166 Similarly, in the present embodiment, the border 
position information associated with the correction values Cc 
is information that indicates a position (theoretical position) 
corresponding to the line La1 in the measurement pattern; this 
border position information indicates a lower end side border 
of the range to which the correction values Cc are applied. It 
should be noted that the upper end side border can be obtained 
from the border position information associated with the cor 
rection value Ca(20). Accordingly, the applicable range of the 
correction values Cc is a range between the position of the 
line L20 and the position of the line La1 with respect to the 
paper S (at which the nozzle #90 is positioned). 
0167 Furthermore, in the present embodiment, the border 
position information associated with the correction values 
Cb1 is information that indicates a position (theoretical posi 
tion) corresponding to the line Lb1 in the measurement pat 
tern; this border position information indicates a lower end 
side border of the range to which the correction values Cb1 
are applied. It should be noted that the upper end side border 
can be obtained from the border position information associ 
ated with the correction valueCe. Accordingly, the applicable 
range of the correction values Cb1 is a range between the 
position of the line La1 and the position of the line Lb1 with 
respect to the paper S (at which the nozzle #90 is positioned). 
0168 It should be noted that in the case where the nozzle 
#90 is positioned on the lower end side from the line Lb1, it is 
not absolutely necessary to associate the border position 
information (lower end side border) to the correction value 
Cb2 since the correction value Cb2 is always applied. 
0169. At the printer manufacturing factory, a table reflect 
ing the individual characteristics of each individual printer is 
stored in the memory 63 for each printer that is manufactured. 
Then, the printer in which this table has been stored is pack 
aged and shipped. 
Transport Operation during Printing by Users 
0170 When printing is carried out by a user who has 
purchased the printer, the controller 60 reads out the table 
from the memory 63 and corrects the target transport amounts 
based on the correction values, then carries out the transport 
operation based on the corrected target transport amount. The 
following is description concerning a manner of transport 
operations during printing by the user. 
0171 FIG. 25 is an explanatory diagram of correction 
values in a first case. As shown in the upper portion of FIG. 25. 
in the first case, the position of the nozzle #90 before the 
transport operation (the relative position with respect to the 
paper) matches the upper end side border position of the 
applicable range of the correction values Ca(i), and the posi 
tion of the nozzle #90 after the transport operation matches 
the lower end side border position of the applicable range of 
the correction values Ca(i). In this case, the controller 60 sets 
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the correction values to Ca(i), sets as a target a value obtained 
by adding the correction value Ca(i) to an initial target trans 
port amount F, then drives the transport motor 22 to transport 
the paper. 
0172 Also, a same approach can be applied to the correc 
tion values Cb1, Cb2, and Cc. For example, as shown in the 
lower portion of FIG. 25, in the case where the position of the 
nozzle #90 before the transport operation (the relative posi 
tion with respect to the paper) matches the upper end side 
border position of the applicable range of the correction val 
ues Cb1, and the position of the nozzle #90 after the transport 
operation matches the lower end side border position of the 
applicable range of the correction values Cb1, the controller 
60 sets the correction values to Cb1, sets as a target a value 
obtained by adding the correction value Cb1 to an initial 
target transport amount F, then drives the transport motor 22 
to transport the paper. 
0173 FIG. 26 is an explanatory diagram of correction 
values in a second case. As shown in the upper portion of FIG. 
26, in the second case, the positions of the nozzle #90 before 
and after the transport operation are both within the appli 
cable range of the correction values Ca(i). In this case, the 
controller 60 sets as a correction value a value obtained by 
multiplying a ratio F/L between the initial target transport 
amount F and a transport direction length L of the applicable 
range by Ca(i). Then, the controller 60 sets as a target a value 
obtained by adding the correction value Ca(i) multiplied by 
(F/L) to the initial target transport amount F, then drives the 
transport motor 22 to transport the paper. 
0.174 Also, a same approach can be applied to the correc 
tion values Cb1, Cb2, and Cc. For example, as shown in the 
lower portion of FIG. 26, in the case where the positions of the 
nozzle #90 before and after the transport operation are both 
within the applicable range of the correction values Cb1, the 
controller 60 sets the correction values to Cb1x(F/L2), sets as 
a target a value obtained by adding the correction value Cb1x 
(F/L2) to an initial target transport amount F, then drives the 
transport motor 22 to transport the paper. 
0.175 FIG. 27 is an explanatory diagram of correction 
values in a third case. As shown in the upper portion of FIG. 
27, in the third case, the position of the nozzle #90 before the 
transport operation is within the applicable range of the cor 
rection values Ca(i), and the position of the nozzle #90 after 
the transport operation is within the applicable range of the 
correction values Ca(i+1). Here, of the target transport 
amounts F, the transport amount in the applicable range of the 
correction values Ca(i) is set as F1, and the transport amount 
in the applicable range of the correction values Ca(i+1) is set 
as F2. In this case, the controller 60 sets as the correction 
value a sum of a value obtained by multiplying Ca(i) by F1/L 
and a value obtained by multiplying Ca(i+1) by F2/L. Then, 
the controller 60 sets as a target a value obtained by adding the 
correction value Ca(i)x(F1/L)+Ca(i+1)x(F2/L) to the initial 
target transport amount F, then drives the transport motor 22 
to transport the paper. 
0176 Also, a same approach can be applied to the correc 
tion values Cb1, Cb2, and Cc. For example, as shown in the 
middle portion of FIG. 27, in the case where the position of 
the nozzle #90 before the transport operation is within the 
applicable range of the correction values Cc, and the position 
of the nozzle #90 after the transport operation is within the 
applicable range of the correction values Cb1, the controller 
60 sets the correction values to Ccx(F1/L3)+Cb1x(F2/L2), 
sets as a target a value obtained by adding the correction value 
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Ccx(F1/L3)+Cb1 (F2/L2) to an initial target transport 
amount F, then drives the transport motor 22 to transport the 
paper. 

0177. Furthermore, as shown in the lower portion of FIG. 
27, in the case where the position of the nozzle #90 before the 
transport operation is within the applicable range of the cor 
rection values Cb1, and the position of the nozzle #90 after the 
transport operation is within the applicable range of the cor 
rection values Cb2, the controller 60 sets the correction values 
to Cb1x(F1/L2)+Cb2x(F2/L4), sets as a target a value 
obtained by adding the correction value Cb1 x(F1/L2)+Cb2x 
(F2/L4) to an initial target transport amount F, then drives the 
transport motor 22 to transport the paper. It should be noted 
that L4 is set to a theoretical transport amount for a transport 
operation carried out between the pass n and the pass n+1, 
namely, one inch. 
0.178 FIG. 28 is an explanatory diagram of correction 
values in a fourth case. As shown in the upper portion of FIG. 
28, in the fourth case, the paper is transported so as to pass the 
applicable range of the correction values Ca (i+1). In this 
case, the controller 60 sets as the correction value a sum of a 
value obtained by multiplying Ca(i) by F1/L., Ca(i+1), and a 
value obtained by multiplying Ca(i+2) by F2/L. Then, the 
controller 60 sets as a target a value obtained by adding the 
correction value Ca(i)x(F1/L) +Ca(i+1)+Ca(i+2)x(F2/L) to 
the initial target transport amount F, then drives the transport 
motor 22 to transport the paper. 
0179 Also, a same approach can be applied to the correc 
tion values Cb1, Cb2, and Cc. For example, as shown in the 
lower portion of FIG. 28, in the case where the position of the 
nozzle #90 before the transport operation is within the appli 
cable range of the correction values Cc, and the paper is 
transported so as to pass the applicable range of the correction 
values Cb1, the controller 60 sets the correction values to 
Ccx(F1/L3)+Cb1+Cb2x(F2/L4), sets as a target a value 
obtained by adding the correction value Cox(F1/L3)+Cb1+ 
Cb2x(F2/L4) to an initial target transport amount F, then 
drives the transport motor 22 to transport the paper. It should 
be noted that L4 is set to a theoretical transport amount for a 
transport operation carried out between the pass n and the 
pass n+1, namely, one inch. 
0180. In this manner, when the controller corrects the ini 

tial target transport amount F and controls the transport unit 
based on the corrected target transport amount, the actual 
transport amount is corrected so as to become the initial target 
transport amount F, and the transport error is corrected. 

Other Embodiments 

0181. The foregoing embodiments described primarily a 
printer. However, it goes without saying that the foregoing 
description also includes the disclosure of printing appara 
tuses, recording apparatuses, liquid ejection apparatuses, 
transport methods, printing methods, recording methods, liq 
uid ejection methods, printing systems, recording systems, 
computer systems, programs, storage media having a pro 
gram stored thereon, display screens, Screen display methods, 
and methods for producing printed material, for example. 
0182 Also, a printer, for example, serving as an embodi 
ment was described above. However, the foregoing embodi 
ment is for the purpose of elucidating the invention and is not 
to be interpreted as limiting the invention. The invention can 
of course be altered and improved without departing from the 
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gist thereof and includes functional equivalents. In particular, 
embodiments described below are also included in the inven 
tion. 
0183 In the above embodiments a printer was described, 
however, there is no limitation to this. For example, the same 
technology as that of this embodiment can also be applied to 
various types of liquid ejectingapparatuses that employ inkjet 
technology, including color filter manufacturing apparatuses, 
dyeing apparatuses, micromachining apparatuses, semicon 
ductor manufacturing apparatuses, Surface treatment appara 
tuses, three-dimensional molding machines, vaporizers, 
organic EL manufacturing apparatuses (in particular, poly 
mer EL manufacturing apparatuses), display manufacturing 
apparatuses, film formation apparatuses, and DNA chip 
manufacturing apparatuses. 
0.184 Furthermore, there is no limitation to the use of 
piezo elements and, for example, application in thermal print 
ers or the like is also possible. 

Comprehensive Description 
0185 (1) A printer according to the foregoing embodi 
ments is provided with the head 41, the transportunit 20, the 
memory 63, and the controller 60. The transport unit 20 
transports paperS in the transport direction with respect to the 
head 41 in accordance with the target transport amount. 
0186. In this regard, the controller 60 controls the trans 
portunit 20 based on the target transport amount; but, in case 
where there is transport error, the actual transport amount do 
not match the target transport amount. Accordingly, the con 
troller 60 corrects the target transport amount, controls the 
transport unit 20 based on the corrected target transport 
amount, thereby correcting the transport error in Such a man 
ner as the actual transport amount matches the target transport 
amount. 

0187. Here, due to the effect of paper friction and the like, 
the DC component transport error is a value that varies 
depending on the total transport amount of the paper (see the 
dashed line in FIG. 6). In other words, the DC component 
transport error is a value that varies depending on the relative 
positional relationship of the paper S and the head 41. 
0188 Accordingly, in the memory 63 according to the 
present embodiment are stored a plurality of correction values 
(see FIG. 24) respectively associated with the relative posi 
tions between the head and the paper S (more specifically, the 
relative position between the nozzle #90 and the paper S). 
Then, a range of the relative position to which each of the 
correction values is to be applied is associated with that 
correction value. For example, with the above-described cor 
rection values Ca(i), the range is associated in Such a manner 
as a position (theoretical position) corresponding to the line 
Li of the measurement pattern is set as the upper end side 
border position of the applicable range and a position (theo 
retical position) corresponding to the line L(i+1) of the mea 
surement pattern is set as the lower end side border position of 
the applicable range. 
0189 And when a transport is performed beyond the 
applicable range of the correction value that is associated with 
the relative position before the transport, the controller 60 
corrects the target transport amount based on the correction 
value associated with the relative position before the transport 
and the correction value associated with the relative position 
after the transport. For example, as shown in the upper portion 
of FIG. 27, in the case where a transport is performed beyond 
the applicable range of the correction values Ca(i) that is 
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associated with the relative position before the transport, the 
controller corrects the target transport amount based on the 
correction value Ca (i) associated with the relative position 
before the transport and the correction value Ca (i+1) associ 
ated with the relative position after the transport. 
0190. In this manner, the transport amounts can be cor 
rected in a manner having few restrictions. In addition, the DC 
component transport error, which fluctuates in response to the 
relative positions between the paper S and the head 41, can be 
accurately corrected in response to the transport amounts. 
0191 (2) the plurality of correction values stored in the 
memory 63 includes the correction value Cb1 (that is, the 
correction value Cb1 for the transition from the NIP state to 
the non NIP state), which is a first correction value, the range 
of the relative position associated with the first correction 
value being a range in which the medium is transported by 
both the transport roller 23 and the discharge rollers 25 in the 
relative position that is at one end of the range, and the 
medium is transported by only the discharge rollers 25 of 
these two rollers in the relative positions that is at another end 
of the range. 
0.192 And there is a case in which, when a transport using 
the target transport amount is performed, the correction value 
Cb1 is either one of the correction value associated with the 
relative position before the transport and the correction value 
associated with the relative position after the transport. For 
example (in the case of the former), as shown in the lower 
portion of FIG. 27, in the case where transport is performed 
beyond the applicable range of the correction value Cb1 that 
is associated with the relative position before the transport, 
the controller corrects the target transport amount based on 
the correction value Cb2 associated with the relative position 
before the transport and the correction value Cb1 associated 
with the relative position after the transport. Also for example 
(in the case of the latter), as shown in the middle portion of 
FIG. 27, in the case where a transport is performed beyond the 
applicable range of the correction value Ce that is associated 
with the relative position before the transport, the controller 
corrects the target transport amount based on the correction 
valueCe associated with the relative position before the trans 
port and the correction value Cb1 associated with the relative 
position after the transport. 
0193 It is known that transport error becomes excessive at 
a moment when paper is being transported and a transition 
from the NIP state to the non NIP state is carried out (this is 
generally referred to as “fly out”). And in examples such as 
the lower portion of FIG. 27 and the middle portion of FIG. 
27, transport error whose magnitude becomes larger due to 
the transition from the NIP state to the non NIP state can be 
corrected accurately in accordance with the transport 
amountS. 

(0194 (3) The above-described controller 60 corrects the 
target transport amount by weighting to the correction value 
in accordance with a ratio of a range in which the relative 
position changes during transport to an applicable range of 
the correction values. For example, in a case Such as that 
shown in FIG. 27, the controller 60 corrects the target trans 
port amount by weighting to the correction value Ca(i) in 
accordance with a ratio F1/L, which is a ratio of a range F1 in 
which the relative position changes during transport to an 
applicable range L of the correction value, and by weighting 
the correction value Ca(i+1) in accordance with a ratio F2/L, 
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which is a ratio of a range F2 in which the relative position 
changes during transport to the applicable range L of the 
correction value. 
0.195. In this way, DC component transport error, which 
fluctuates in response to the relative position of the paper S 
and the head 41, can be accurately corrected in response to the 
transport amount. 
0.196 (4) It should be noted that the description of the 
foregoing embodiments includes not only description of an 
inkjet printer, which is a liquid ejecting apparatus, but also 
description of a transport method for transporting a medium 
such as the paper S. And with the above-described transport 
method, the transport amount can be corrected in a manner 
having few restrictions, and the DC component transport 
error can be accurately corrected in response to the transport 
amount, the DC component transport error fluctuating in 
response to the relative position of the paper S and the head 
41. 

What is claimed is: 
1. A liquid ejecting apparatus, comprising: 
a head that ejects a liquid; 
a transport mechanism that transports a medium in a trans 

port direction with respect to the head in accordance 
with a target transport amount that is targeted; 

a memory that stores a plurality of 
correction values, each of the correction values being asso 

ciated with a relative position between the head and the 
medium, a range of the relative position to which that 
correction value is to be applied being associated with 
that correction value; and 

a controller that, in the case where a transport using the 
target transport amount is performed beyond the range 
of the relative position associated with the correction 
value that is associated with the relative position before 
the transport, corrects the target transport amount based 
on the correction value associated with the relative posi 
tion before the transport and the correction value asso 
ciated with the relative position after the transport. 

2. A liquid ejecting apparatus according to claim 1, 
wherein 

the transport mechanism has an upstream side transport 
roller and a downstream side transport roller that trans 
port the medium, these being arranged on an upstream 
side and a downstream side respectively in the transport 
direction, 

the plurality of correction values includes 
a first correction value, the range of the relative position 

associated with the first correction value being a range 
in which the medium is transported by both the 
upstream side transport roller and the downstream 
side transport roller in the relative position that is at 
one end of the range, and the medium is transported 
by only the downstream side transport roller of these 
two rollers in the relative position that is at another 
end of the range, and 

in the case where a transport using the target transport 
amount is performed, the first correction value is either 
one of the correction value associated with the relative 
position before the transport and the correction value 
associated with the relative position after the transport. 

3. A liquid ejecting apparatus according to claim 1, 
wherein 

the controller corrects the target transport amount by 
weighting to the correction value in accordance with a 
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ratio of a range in which the relative position changes in the case where a transport using the target transport 
while transporting using the target transport amount to amount is performed beyond the range of the relative 
the range of the relative position to which the correction position associated with the correction value that is asso 

4 X. 1S R hich a targett rt t ciated with the relative position before the transport, . A transport meunod, 1n Win1cn a larget uransport amoun 
that is targeted is corrected based on correction values to correcting the target transport amount based on the cor 
transport a medium, comprising: rection value associated with the relative position before 

storing in a memory in advance a plurality of correction the transport and the correction value associated with the 
values, each of the correction values being associated relative position after the transport; and 
with a relative position between a head that ejects a transporting the medium based on the corrected target 
liquid and the medium, in which a range of the relative transport amount. 
position to which that correction value is to be applied is 
associated with that correction value; ck 


